We describe a diffuse, multicentric, large B-cell lymphoma in a wild boar (Sus scrofa) involving the abdomen, head, and nose and invading the frontal leptomeninges. The tumor was predominantly composed of dense, basophilic, round-to-polygonal cells. Immunohistochemistry for CD79 and Ki-67 was positive in all masses.
ABSTRACT:
We describe a diffuse, multicentric, large B-cell lymphoma in a wild boar (Sus scrofa) involving the abdomen, head, and nose and invading the frontal leptomeninges. The tumor was predominantly composed of dense, basophilic, round-to-polygonal cells. Immunohistochemistry for CD79 and Ki-67 was positive in all masses.
Lymphomas occur in humans and many other mammalian species including swine (Sus scrofa; Jacobs et al., 2002) , sheep (Ovis spp.; Lozano-Alarcó n et al., 1992), cattle (Bos Taurus; Sasaki et al., 1997) , cats (Felis catus; Gabor et al., 1999) , and dogs (Canis lupus familiaris; Ponce et al., 2010) . The multicentric form is the most common type of animal lymphoma and is seen in two-thirds of swine lymphomas (Jacobs et al., 2002) . In humans, both primary and secondary lymphomas may involve the central nervous system (CNS; Grupka et al., 2006) .
There is little information on lymphoma of B-or T-cell origin in porcine species, and immunophenotypic characterization of lymphoma in swine is seldom reported in the veterinary literature (Tanimoto and Ohtsuki, 1998; Vo et al., 2004; Yang et al., 2007) . Moreover, no case of lymphoma in wild boar has been described. Here, we report a case of lymphoma in a European wild boar and describe the histopathologic, immunohistochemical, and ultrastructural features.
In April 2010, an adult male wild boar, 18-24 mo of age, was found in La Mandria Regional Park, Piedmont, northwest Italy (45u089070N, 7u379310E). The animal was emaciated and died after easy capture. It was brought to the Department of Animal Pathology, University of Turin, for complete necropsy.
Macroscopically, the animal was in poor body condition. The head was deformed with a protrusion in the frontal area between the eyes. In the abdominal cavity, there was a pale, soft mass caudal to the stomach. The mass (20 3 10 3 8 cm) was close to the bladder and the intestine and presented an irregular surface (Fig. 1a) . On the cut surface, a compact tissue, whitish-except for a necrotic pinkish area on the right side-was seen. Abdominal adhesions were present involving the peritoneum, intestine, liver, and urinary bladder. On the head, there was a firm, prominent pinkish subcutaneous malformation extending from the middle of the eyes to the nose (Fig. 1b) . Removal of the skin revealed a solid mass with pinkish multifocal hemorrhagic-necrotic foci extending into the nasal cavity and cranial sinuses and filling the frontal sinus. The mass had invaded the adjacent frontal meninges of the brain via an evident erosion of the frontal bone. Samples of the masses were fixed in 10% neutral buffered formalin and submitted for routine histopathologic examination.
Microscopically, the neoplastic masses were composed of sheets of dense, basophilic, round to polygonal cells resembling lymphocytes supported by a thin, fibrovascular stroma. The cells had scant, but always visible, cytoplasm with distinct margins and contained a round to oval nucleus with dispersed chromatin and prominent nucleoli (Fig. 1c) . Numerous mitoses were detected (averaging 12 per 4003 field). Cellular polymorphism was present. Multifocal neovascularization was observed. Disseminated necrotic areas and multifocal hemorrhages were detected, especially in the meningeal mass.
No significant lesions were observed in the brain except for the tumor mass forming a space-occupying lesion, compressing the adjacent brain tissue, which locally showed a minimal multifocal edema involving the superficial grey matter of the frontal cerebral cortex.
Monoclonal antibody (MAB) anti-human CD3 (1:50, code M7254, DAKO, Glostrup, Denmark), MAB anti-human CD79acy (1:25, code M7051, DAKO), and MAB anti-human Ki-67 (1:50, code M7240, DAKO) immunoreactivity was tested in the abdominal and meningeal masses using the DAKO EnVision TM +/ HRP kit (code K5361, DAKO). Slides were examined at 4003 magnification. A diffuse (about 85%) immunopositivity for CD79 (Fig. 1d) was observed. Only a small number (5%) of neoplastic cells were reactive for the CD3 cell marker; about 40% of tumor cells were positive for the Ki-67 marker.
Samples for ultrastructural investigations were postfixed in 1% osmium tetroxide, dehydrated in acetone, and Spurr resin-embedded. Ultrathin sections of 70 nm, contrasted by uranyl acetate and Pb citrate, were prepared and examined using a transmission electron microscope (Zeiss EM 109 JD, Oberkochen, Germany). The neoplastic cells exhibited lymphoblastic features with scant cytoplasm and round nuclei with coarsely aggregated chromatin along the nuclear envelope and distinct nucleoli.
The case was diagnosed as a diffuse, multicentric, large B-cell lymphoma (DLBCL) according to the WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues (Swerdlow et al., 2008) . We believe the large abdominal mass was a mesenteric lymph node. Based on the macroscopic findings of tumor masses in the abdominal cavity and the head, the tumor was classified as a multicentric form.
In veterinary medicine, the most common site of DLBCL is the abdominal cavity. Generally, the tumor primarily involves the intestine with subsequent spread to the liver, spleen, kidney, and pancreas. However, almost any tissue of the body may be affected including the uterus, skeletal muscle, heart, bone, and tonsils (Valli, 2007) . Lymphomas are the most common neoplasms to affect the spinal cord in cats and cattle, but they have also been reported in the spinal cord of horses (Equus caballus; De Lahunta and Glass, 2009). In humans, metastatic lymphomas of the CNS are mostly B-cell type and can spread to the leptomeninges, choroid plexus, dura mater, and epidural space (Koestner and Higgins, 2002; Grupka et al, 2006) . Histologically, DLBCL must be distinguished from indolent lymphoma of intermediate cell type, marginal zone lymphoma, and T-cell large anaplastic lymphoma (Valli, 2007) . To the best of our knowledge, this is the first description of diffuse, multicentric, large B-cell lymphoma in a wild boar.
